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T ffi:^ -r ^ % <Z) ^^-r S ^f(llIJ^ $ JC-fiix. 7^ r i: f -5 UC 

ta^O ^ D ^ r > Ft-*- ^5? U ?!j A U lUi^o 

^ ^ -r S ^IIS:<Z) ^ -y 5^ |HIS& > 

«!K(^t&IH^^y^iaii«&3b>^m:d$ti;fe7'-^i:. «iS[c^tfffB>r ^'^-jKI/-^ 
-r -5 t'- ^ 5: L T ttrlB ^ □ >y ^ % (c m;tr L, ffi^tfT^- ^ i: □ ^y ^ ©ffl 
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^Rx:^ir^ym^tLx. r^^m-^r-mm^^mh. df^ym^x^mmmm^ 
m^m 5 ] 

3 Kmm<D ^ n ^ T > Ft^- ^5? U Jj A U HfJi^o 

Tb'^M^ ^ ti -5 m:^ ^' n ^ m;d-t -5 >r > ^ - >i< 1/ - ^ T -5 ^ffi 

-e4^■?tl-!:^>>^;l/LTmiJ■r^^iS[(D:7 u ^y ^:7n ^y >^ii, 

MfB^ISc<o>'U >y >^:7n^y y<^)«|JccDffi;^j$:A;^ji: t&fa#m;^J(^l&Sffllc 
m\:'Xrv:fi^'0yVX\%'^^yi:}'0yv-t^fj^y'9iL. 

m^ij^y'^<Dij^yV^tio>nm^i^^li^y^}V9}i. 

-f > ^ - >tf 1/ - ^ is l-t ^ P^r$> j:b $ -& fll Wt-^ ^1: miJ b , 



2001-3083255 



#2 0 0 0 — 3 8 9 5 2 6 



u ^y:fyu^i;':fm^<D^m:f3<Dmi. Jkz:^m2(DWimm^yv^m^JSLV^^'t^y 
-^-p:ii<y^mmxm^h. mm^ ^~v^y:fm^<Diiiij timm ^ ^ ;b ^ c a 

Aijm# A;d f -2> [lli^ , 
II 1 - FP4{Cf*A$4itfffEi&aiajiS&(Z)ffi;^J7b'?m 1 il 

mmi)^BL^ b j^^-a-fc SrMfeS it's A T lasi i:. 
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n r > Kt^- ^ U ^ A U HIS&o 
1 0 ] 

e> ^g^M>^)^$> -SS^. B5IH>r > ^ - U- 3? ic-^tj^t- S ^ □ ?:^^m:^J 

mmm 11] 

mm^m^n^y^ijK i<Lmmmj\y-^ (pld (Dms.mm^m^f}^^mm-^ 
m^m 12] 
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(2i-i#B. r^tdv. i^i^n) <D^^ ^y'ifm^mmmt. 

^iSC«S (2 1 ^ I ^ n ) ^ ^ > ^M^B^fgUfS^li, nffl 

<7)^U^:/^(Do-hI^B(D^Uv^ t.1 + l^^(D^U^y^ (t^^L, n+l# 
Bit. l^Biz.mmir^) (Diruv^^A:hiH^. 

j#@ i^j^2n) (Dj-^jvxmmEmmt. j#B(^^-r^>y 

M^^#JlHl]i^CDm±r$:lll ®AiJ^ ( (J + 2) mod n) #S (fcj^TL 
, (J + 2) mod nli, (J + 2) ^nTmo;t5^U) <D^4 ^yifM^ 
mmm(D m:*; SrH 2 (?) A;?j i: V. mmm 1 ® A:d ^ t&tHm 2 <DAiJ<DRmm^<D 

nM^^S'ftStlll^^r^ix.. K#g (:fef£b, l^K^n) ©^fi^fcHIS&li, K 
#B(Z)A;i/^i(iiMiEIiIS^®m;^Ji: (K + n) mM(DAj]y7.mmiEm^(Dm:b 

iib, t&talll25:af^2(?)A:dfS#(?)m^cDMaM^^*^m:d-rs^SlElB&i: 
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itftHf^spy - }^iLm2(Dnmii<Dmiz^m^n. sufaii2<z)A;dj^*^e><z)#-^ 

[|f*^.14] 

mt. mmmm(o^y^mmz^ti^ti^^m^ti^m^zumf)^-mx\^^i^u 

)v^<Dmtnzm':5^mmi7uv^<D^n^mmt^m^t.. ^m^. mmxtiT' 
V ^p\mijm\z^^sx. 

-i v^\ziQVi^^uv ^no^wsi<r>^m7Lis^w^^t\>^^iL^\z^ t5fa-r>^- 



2001-3083255 



#2000—389526 

mim \ 5] 

»y ^ T > Kt'- ^ U 5t7 a y ms^® ^ n ^y M^:;^^, 

[0 0 0 1] 

[0 0 0 2] 

mmi7Uv^ (Ref CLK) A^?>PLL (Phase Locked Loop ; ^ 
) CD«J±ffJW#§ig^ (Voltage Controlled Osci 1 lator ; V C O ) 5 1 'eSV\lC 
^^^0^^^^<D^^^ Uv ^ (Multiphase Output) Sr^^-f-So VC05 1 

^y::/'7n^y:;''5 2 (F/F 1~F/F 8) li, A:^Jt-'- ^ D A T A ^t"- ^J^^- 
lc^illcA:dL, VCO 5 1 *^^m;^JSti4#=m^n ^y ^©^^'n »y 
ti^ n ^y ^Sgg^ic A;*; t^-^dataSt^d v ^m^<DtL%±i^ y *> 
T;^)'^ y ^^y S>'-e-9->'y;L'LTffi:^L, ^^cD7 y ^y "Z:? n ^y ^ 5 2 (F/Fl — 
F/F8) *^e>^4x-€'tiffi;tf$ti-5m:tff=-^S:A;bL, ffii/f'- ^ ^^HSffiS: 
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# 2 0 "O 0 — ■ 3 8 9 5 2 6 



nLm&ummm^ (vco o^umm&t.x^xm^'L,. v^iv^-ynv^^^o^ 
mij®e)t.(^-sxii-r^T^, vco s \i:s^^^ti-^t\.^ \ ^(b^uv ^ 

. ^ iL\^x^±^t\.^. W^o^y^)vzfyuv-:f^2 (f/fi 

~F/F8) 7^-^ DAT AS:, ^p\^-^'D^^(D-fnt=.^Uv^X'^ 

ATA(Z)^#.^,i:^So 
[0 0 0 3] 

^#'^) > 5 3®#S:T^yys-frT, ^ n ^y ^©^^BSriii?), f-*-^(^> 

) , ^fj-t/^^ 5 3®'ffiS:^C7>$-ti:T^n^y ^©fi*S$:iiei-fr§^^;()^fft>tiS 

XWL%^'^^^^-V:^yzf (CP) T'lE^bT%J:V^„ 
[0 0 04] 

01 zizmhtz.^uv ^yy Ft-*-^ U :*AUI1IS&(DM^ bT«, M;tli35Ci^ 
1 (ISSCC 1997 p.p 238-239 Alan Fiedler, "A 1. 0625GHz Tranceive 
r with 2x— Oversampl ing and Transmit Siginal Preemphasis") 

snso ±M-xmi\zmm^t\^^uv ^ry\^'r'-'9')ij^^')mmt.. t^vr 

)\^A±^-"^t)^^'^ U V ^ hL^-^^ U V)\y'r~'^h LTSiiJ-tS U 

PLL (Phase Locked Loop ; ^^g|SIii;i/- y) ©VCO 
i.'m&mm^Wi^) ItlOmmm. (lO-deUy-stage) Oy^)y^y^t/V--^^m\^ 

, vco(0 2 Q(D^uv ^^mt2 •x.y^r- A'^yzf ^) y ^ ^ u >y 9 ^ ^ u V ^ ii 

f'-^(DU;«7A-r-2> Ui/-AllI5&{C^;tT^y> U i/- AIUS&T^, VCO$:A 
iJ-r*-^{Cn 'y S-fr, NRZ (Non Return to Zero) \S.J^(D'f— (DM^ 
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#2 0 0 0 — 3 8 9 5 2 6 
f"-^ U :jt7AUtaIS!&lCfeVNT. t"- i5?fil^B^m#§ (data phase detector) it 
Uvi^'^^Uv^y^-^n. 'r-^y:^^ VmOJ^^y ^'^) (J^I?. ; boundary) ^ 
[0 0 0 5] 

Sl4li, -X1^2 (ISSCC 1997 p.p 332-333 S. Sidiropoulos and Ma 
rk Horowitz et al. , "A semi— digital delay locked loop with unl 
ifflited phase shift capability and 0.08-400MH2 operating range") 

DLLHIS^S 0^C^3V^T. Atl ^ U V izmMLtc^m^ U y ^ P 1 — P n 

oi?^^$tifcii^u-a-^^o(Z)fg-^;o'i^>^-/j?L/-^ x^m^y^-TTs]^-^ 

) 3 0tcA;tr$ti, -r ^^-jKI/-^ 3 OT'-o(Z)fB#cD^+gS:|^d3^t^^S#7b^ 

mm^mmmizm':5^. >^-;jfi/-^3 oa)i^:$)-it$:Hr^wi^-rsti:%{c 

^y^2 O cD^U#^$:0J^^^o 
[0 0 0 6] 

igi 4(Z)>f >^-3if U--^ 3 0 m^^y^—^ly-^) tt, ®15lC:^"rj: 
e»^y•:^^^^IlI5^T'l^fi^StlTV^§o 13 1 5 il, 3<D^*g>r > ^ - 

^. n >y ^ I N 1 , I N 1 B ^mmv^i^. mioMfy^^n^etim i ©a#<^>-5^ ( 
Mmi^m^nr=.p^^:^jiMo s h^yz^y^^up e up e 2<DPkT&\^u^ 
y) ii^2(DMm(D-tQ mmm^-^nt^p^^^^\^Mos h^^y^y^^MP 6 
1, MP 6 2(Z)±^iiKi/>r >) izmm^timi<^^mM^^£-tN^^:^;iMo s 
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, MP 6 2®^7iKb-r » iim2<D'^m<D-^ mmmm^tir^p^^^jvu 

O S h^>i/';^^MP 6 1, MP 6 2<D^iiKb-r >) tCMM^ tlH 2 

N^^:t^;i/MO S h^>S;>'XiJfMN 6 3, MN64i:, ^M^. H 

*B®m:dOUT,. OUTB $rm;d"r-5o Z:(Z)^*g-r > ^ -tK ^ IC^ VnT, 

V ^ Jim^ a - K i c t 1 ^ ( 1 6 H b [0] ~ b [15] ) ti^m 1 > H 2 CD^« 

maicsi, c s 2ic-^$&$tiT^t;, mi> ^ 2 (D^mm^mc s 1 . cs2<d 
mmm^'^^^'^ n 6\fy hh m^h [is] hi^^izxij-t^N^-^:^ 

;i/MOS h^>i^;^^MN 6 A^~MN 6 AjgCD::*-^, ^T'^«§S?i h > 
X^MN 6 Bj~MN 6 B^5®MiSr;^'J3g^$tiaM*^«r^$tl-5) . miJ^n 
»y ^ ©fiJl^HC^gl L T v^ S o 
[0 0 0 7] 

*fe:5:i^3 (ISSCC1999 p.p ISO-lSl ''A2BPararell 1.25Gb/s Interconnec 
t I/O interface with Self Configurable Link and Plesiochronous 
Clocking") cli, un-(y^-7i<U- ^LtLX. m I 6 iz.m-t ^ o ^Jtm^tt^mm 

^mmiii,±!m(D^i?^jvr±n^mm^ (dao DAc<Dmtsmm-kmi 

(D^Uy h ^^~mm (MN74, MN7 5) V.m^JML. ^UMLfcS§^$:ll 

2(D:fyuy h ^^-m^ (MP 7 3. MP 7 4) X'^i-f. -^(Dm^^^-mm^ 

, Mi&^n>y^A:^7i N. iNB^Ai^ft^mWiMmmzMl^X^mL. HI 
(DijUyh^'y-m^ (MN74, MN7 5) 2 ®ffi:da§gS:?&-t^m?Sl^i!S h 

n^/^ I N$:fe*B^>' hLJt^n^y^OUT, O U T B :d'5m:^J$ tlSo ^^3, M 

il^tl^ ^-hlzmM^Uv^niN. I N B:)&^A*$tl-5N5^^:^;i/MO S h 
^>S^~X^MN7 1, MN7 2i:, V - X tlTH 2 ® ^ 1/ > h ^ 9 

- m^(D\i^ti h^>i^'x^MP74(Z)Ki/-f> (cg^M s ^-h \zmWi ^nv 



1 1 
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^'^IN, I N B §:A;t?i: b> Y^ly-^ yti^^ti^etiN^^ ^JVMO S h^yVT. 
^MN 7 1. MN 7 2® KW-f >lCg^M$tlfeP^^:^;i/MO S h^>i^'X^M 
P71, MP72$:;tL/, N^-v:^^;i/MO S h^>$;::^^MN 7 1 , MN72(D 

7;^MN7 1. MN 7 2(^) Fl/-f ^'^^''^^ Kr^lCli^n-rtl^iC 1, CZi)^ 
g^MStlT^y, *feN5^^:?<>;i/MO S h^>i^'>?.^rMN 7 1, MN7 2CDK^ 
>f>r^lC«, N5^-v:^^;i/MO S h^>i;::^^MN 7 6, MN 7 7 :6'JB:^J{Cg?M$ 
4X> N^-^:^^;i/MO S h-^>S:;^"X^MN 7 6, MN 7 7 >?)'J;r ><D il ffi:^OU 
T, OUTBliff>^«^VDDlC3^«$4l-5o 
[0 0 0 8] 

■5' n ^ I NA'^H i g h l/^;b{C^#t*S il, N^-v:^;i/M 
O S h^>S:>X^MN 7 1^^^> N^-y:^^;1/MO S h'^yi^^^^MN 7 2t)^ 
TtyL. P^^^J]/MOS h^yV:^'SiMP 7 lii)^jfyi.^ P^^;^;l/MOS^ 

OUTliL o w m:dOUTBliH i g h b/^;i/lC3g#b, i^n^yi^IN 

*^L o w l//<;i/tC^#t-'5 MO S h^>i>'^^MN 7 1 7b'^::!r >' N5^-y:^ 
;i/MO S N^^y^^MN 7 2 7b^;r>L/. P^-Y:^^;bMO S h^^^'X^MP 7 
2*^:^7 L/, P^-v:^^;i/MO S h^>i;>';^^MP 7 1 75)^;r>L, mMC Ht^m 
2 li^ftSStl, ffiijOUTliH i g h ffi:^OUTBttLo 
w\yK)Vizm^l.. y'P^JVTi-U^'^m^ (DAC) lC'^$&t--2>f!l^jg# I c 
t 1 J: o T ^ n ©i^ilJc AW^ffJ^ $ tl . 
[0 0 0 9] 

J^iJ:, 013. Ell 5 $:#MLTSi^b^<fce)lC, J:Sat^!5l5(Z)llIS&lC^3 V^T 
, #^i^n >y ^ ^rVCOiai^T^^LTJSU, t fe-T >^ l/-^ ^ bTti, 

[0 0 10] 



1 2 
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[0011] 

[0 0 12] 
[MS 5: fi?^-r S «?) (©^a] 

mmmm^^n^m^^iiii3t^^m<D>(yit-'^u-'$it.. ^m^> mm^ 

, 3 ?>ic, .mm^M(DmMmtimmm-^iz^^x:!fyjkzj^7ty^ti^x>( ^y^m 
izj:i)-psmzm^-^n^m^ii-^tix^i}. mmmm(D^ y^-^u-^fi^ibiii 
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^<D^m\z^^x^nm\zhxmm-^n^. 

[0 0 13] 

U (clock and data recovery) m^\t. * U ||Sg(^)?^ffi{Cfe V^T 

>^--7Ki/-^ 1 1 1 (iNTi~iNT8) ^^mm^x^jt^i^Lmtyy hm^ 
I 0 1 1. mmo^^y^-^iy-^fj^^mij-^ti^^n^:/ ^ (cLKi~cLK 

5^ll|g&102 (F/F1'-F/F8) ^ISCO^^y^^iaBIl 0 2 (F/Fl — 

F/F 8) <Dliit!t)'ir>y:f^B-rit)^^^y^B'rii)^Xij^y hm^Ty^ - 
y-t^^^y^ I 0 3 :ij^y^ 1 0 3 (Dmi^^m^^^^^^y ^ JV^ l O 5 
7>f 1 0 5(Z)miJ$:7='3- K-r-g)7-'n-^*l 0 6 i:, S:^i^TV^-5o # 

[0 0 14] 

'<y-$(--!iiu-^ I 1 1 (iNTi~iNT8)id:, A;^-r -S^^n^y ^^(DM 

®5gj^;b^or^$tl'5CMO SM®'^' ^Z'?-^ I NV 1 h I N V 2) t.. talS^* 
® 3S5^«J± L ^ V AM i: ® Bl^ L h ^ ic m $r $ -& S A 
'y>'TllI!?& (04(7) I NV3) $:#x.> m;^^-^®^^*'; pT^JCIS^S tl, 
fC, mMm^&m<DMmm^ (El4(Z)Cnt [O:?]) lCj:oT 
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[0 0 15] 

ij^y^ 1 0 mm<D^^y^m^ (F/Fl—F/FS) 10 2®mi7{C 

«^LT%JJ;v^o 7-f;i/^io5«, r±u^''m^(Di&mMMy ^ jv^. =bb< 

[0 0 16] 

^a-^l 0 6A^e,m;^J$tl'5■W#^#U^C«:5^, X>r 1 1 0©^n 

^M(Dm^^f^-i±ti^m^jm^^n. ^*=r-^*i o 67!)^p>mij$ti-5MOT-^s{c 
mmo^>(y^-^\y-'^ 1 1 i(Z)i^i>it;&'^«r^cig^$4x, ^iS[<D>r> 

[0 0 17] 

^F/F l-F/F 8) ti^h^tS-^t\.^&,i]'r-^ t.. W^i^y hUli^l 0 I tf^ 

^^±-^n^^nv^ m^\tim^uv^;) iKDmttK -fei/^^ cmnm^) 

[0 0 18] 

[^iSM] 

^-5= Ell (a) ^mm-t^t.. ^mm<D^ u^y ^yy Y^y"-^ V ij/'^vm^oy 
-mmmit. sm^^uyi^^x^L. ^m^t/yh^'&tc8m(D^uyi^^m:h 

DAT AS:,, U v ^ (Dilt>±ti^ ^) JLy VX'^yzf )h-t ^^WL(DUmy 
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:/7n^yyi02 (F/Fi~F/F8) t.. ^BODm.y V ^vzfyuvzf 1 0 

n^y::^10 2 (F/F1~F/F8) (Dfii:^^''- 'S^ iKD^M^AijL. Mmmm 

mmzm^^. mn-^tit^m am^u^y ^ t.-^y:f)v^tir^mi:i7'-^) 

fev\T. 1 0 4tcii, ^Wi(DDm.y^)^yzfyuvzfi0 2 (f/fi~ 

F/F8)(^e)t., F/Fl, F/F3, F/F5. F / F 7 CD m:d*'5Ai;$ tl 
TVNS*^, F/F1~F/F 8i-^T<Z)m;^J$:Ai;-r-5^^i:bT=foJ:V>„ 
[0019] 

^jgtCDDM^' U :;^-7P >^ 1 0 2 ,(F/F l '-F/F 8) li, d^+B^>>'hllI 
B&l 0 l;&^^m;d$tl-5i5^n«y^CLK 1~CLK8(D, 5it)_b7()^ U x^y (X 
tt5it.T*«yx^y T'A;^;T'~^DATAS:i^>^;i/m:^;-r-5 (Ell .(b) # 
o ^fS:<Z)DM7U -/:/7n -/ 0 2 (f/f i~f/f 8) com;^ (M^ 
If "0 0 0 0 1 1 1 1 " ) ^u^y^mm(DiX8(D't)-y^vy'i^mMX^ 
KiJ'f-9^'^y^^)y^\^r=.Wm'r-"^f)m^t\^. HU-^^e) D§?7 U ^y^^n 

^y 0 2(Dmiim<Dm\:M'VKti^-'^f)m^\^x\^^o ^^y^ioz\t. 

mW(^Dmyv vzTyuv^i 0 2(j:,)^±^i^^yv\^. ^y hU^y >( 

1 0 5 1CJ; ym^®^^mT'¥?t^t:b7tM#tCj; ^||S[<Z)DM:7U ^y >^>'n>y 

[0 0 2 0] 

2 ^mm-t^ ^^i/ y h l O Ht. a n ^y (8 phase CLK) ^ 

Kiih^^x^ v"^ I 10 i:, :;^>f^y5^ii ots^ioQ^ts^ti^^ uv i^M^Ki: 

8M(^-r 1 1 1 (iNTi-iNTs) ^mxx^^^o y^-^ 
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[0 0 2 1] 

msit. S2lCatLfeX>f ^y^l 1 0 (n-^U^>r^y^) il-T^^-jKU- 

S^BcD^'D^y^' P 0~P 7<De)^<5D#fe*0^D^yd7 (PO, P2, P4, 
P6) $:A:dbT#>r ^^Sf-JKI/-^ 1 1 I izmmm:b-t^m I <D:^^ 1 1 
0-li:, #^B^5rn^y P 0~P iKO^-^^^^+BiJ'n^y ^ (Pl, P3, P5 

. P7) ^AiiLx^-^ y^-iiiu-^ 1 1 nzmmmJ:-t^m2(D7.^ 1 

TV^^V^:^^il) {C^V^T> -gUJ^li-f > ^ -;K l^- ^ 1 11^—11 lg{Cli, Hi 
(D7.>(^y^l 10 - 1 ^tJf||2©X>f ^y^ 1 1 0 - 2 i: y m±S tl-5>, ^ D >y ^ 
^ (PO, PI), (PI, P2), (P2, PS), (P3, P4) , (P4 
, P5) , (P5, P6) , (P6, P7) , (P7, PO) *'^^tl-ftlA:d$ 

[0 0 2 2] 

^'=1-^*1 0 6 It. #-r>^-3KL/-^ 1 1 1 j~l 1 IgJC^J^fg-^S, S B 
Srffi:^^^^:^:*)^^ -f >^-/}<P-3? l l l l 1 1 8®^*B^(^l^4)'J:t (P^ 
^itiHt. ^7&-t^m4:<Dw : 1-w) A^±ISX^iTm^c^L/;t^^{cfev^T> 

;^>f ^y^^ 1 1 0 - 1, 11 0 - 2 {cm:*-r-So MAli-f i ^ ^i 

~i 1 igic^n^y ^^f^J^fl*'^*)-^ (P 0, PI), (Pi, P2), (P2 
, P3), (P3, P4) , (P5, P6), (P6, P7), (P7, PO) 
*^#t|^$nT VN<5#-a-, ^ n ^y ^ M(Dm^^t)'\±^^mx.X ^ n ^y^(D^m^m 
ejiirS^-a-, ^f^^-TKlz-^l 1 Ij—l 1 IgtC, (PI, P2), (P2, 
P3), (P3, P4), (P5, P6), (P6, P7), (P7, PO), 
(PO, PI) ^^m-t:&J:olzmm±^o X^^y^llO^, ^Uv^MCDm. 
^^t>it^m^ (rotate) -t^tc^sb rn-^Ux-T^y^j i:v^e>o 

[0 0 2 3] 
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i®-f >^-7Kl/-^li, HKDAiJlNl^, ||2<0A:^Jl N 2(^)fi^BM*^T 

(D^-^. ^ocoAiJtc I N 1 $:A;dU;tMM^rac7)miJM#^OUT l HH-dcd 
AiJlCI N 2 $:A;b L;^:5ij^^r^(Z)m:^^#i:OUT 2®raS:w : 1 -wT'P^:^- 

, A:^JIN1. A:dIN2$!^lt, iSM^r^*^nT^$ti<5 CMO SM©>r 
^INVl, I N V 2 il. -r I N V 1 , INV 2(D{iitl(D^mi^m.^. ( 

y-KNl) $:A:tf'r-5'Y>7t-^ 3 i:, y - FN l hT^lcic^rjlcg^M 
N^^^;nv[o s N^^e^:^^ (mn a i —mn a s) (co~ 

C7) N^^:^J\/MO S h'^yt^X^ (MNA1~MNA8) (5!)>!f-- 

h{CA;^$tl-5M1^'^#C n t [0 : 7] iCi: N^^:^;i/MO S S^^i;:;?.^ 
. (MN A 1 —MN A 8) 7 - FN 1 {C^f^ADStl-S^affl^^Sf^ 

^$tl-5o O—C 7©^a>fittt, COSrS^plC, M;tli2#, 4.-^ 

, 8>^, I 6mt:2<D^^m^izm&LX^J:^^o :r.(Dm^. N^^:^;I/M0S 
h^>^:/'X^ (MNA1~MNA8) (DW/LJt hipg) t;, ^^Sf-S^* 

[0 0 2 4] 

mmm^cnt [o : 7]«, ^n^y^#^<DM^«^iS[^^^-r€>M?Risc^^imi?& 
t'^c yzf:^^ ^y^m^mmoymzm^-t^ztx. mmm^cm [o : 7] 

S:^^LT=foi:V>o. M1^#-^Cn t [0 : 7](CJ:*;, - FN 1 lC#Aa$tl<5^ 

mn^^sm^-^^ztx. Mft-^m^jtmmmmm^mi^'t^zLffy'ixn^o 

[0 0 2 5] 

06li, 02 tCatl.)^:>f ^^-jKI/-^ 1 1 KDh^yPP.^ \/^JVX(DM,^ 

iliVDDiii^glsy- FN 5 l^icg^^^ti, A:^IN1 1 1 N 2 ^A:h ft 
h^y-:^:^'$tMP b 1 ^m^. f^gM - FN 5 1 Fratcii, N^^:^Jl 
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^2 O'O 0 — 3 8 9 5 2 6 



Mos h^ypp.^ t.^m(Dm.Mm^t>^^m^mfncmm^nxi5v (mns i 
tci. MN 5 8 iic 8) , if^mj-v^^^iti^Atjmizmm^n. mi^m 

*^?jffi:^J#-^OUT7b'53?y ffi$tl-5-f I NV 5 1 i:, S:^i^TV^-&o N 

5=--V:^;i/MO S h^>i;>C.^MN 5 1 ~MN 5 8 (D^- h {Cg^^$ tl-SfJ^M"^ 

cnt [0:7] li, ^ ^mn(^mmm^^^-t^m^m^^m^ m^-^n/si 

: 7] ^W:&LX%J:\^\ SJ^M-^C n t [0 : 7] tCJ: 7 - FN 5 1 izmu 
[0 0 2 6] 

f^apy - FN 5 1 iz Y^iy^yttmrn-^ti. s.^^mmzmm^nr=.2Nm<DN9' 

■^:^}VMO S h^ypy^-UMN 1 1 ~MN 1 N. MN 2 1 ~MN 2 N il, 2 NM 
(DN^^:^)]/MO S h^>^'>^^MN 1 1 ~MN 1 N, MN 2 1 ~MN 2 NCDV 

5=--V^;UMO S h^>i;^'^3?MN 3 1 ~MN 3 N, MN4 1~MN4Ni:, 
A. 2NM<^N5^-v:^;i/MOS h^>i?::^.^(Z)-5t>0D>Tr{B!l^i}-<Z), N«(^N5^-V 
:^;i/MO S F^>i;x3tMN 1 1 ~MN 1 N<D¥- h lCl±, A:^jM# INI 
jilCg^^^tl, 2 NM<DN^^:^;i/MO S h^>S;>^^®^-^=b^^:9'<?), NM 
(DN^^ ^^AMO S F^>i;x^MN 2 1 ~MN. 2 N ® >f - hiZlt. AtliB^ 1 

N 2tf^^mizmm^nx\t^^o 

[0 0 2 7] 

N5^-y:^^;i/MO S h^yt^yt^^MN 3 1 '>'MN 3 N, MN4 1 -'MN 4 N<D^ 

-hizAti-^n^mmm^ (Ntr^y hmn- f) s[o]~s[n-i], mmm 

^ (Nlf^y F$(|^=r- F) SB[0]-'SB [N-l] {Cj:^, N5=-^ ;^;i/MO S 
h^>i^':^^MN 3 1 ~MN 3 Ni:N^^:^^;i/MO S S^^S^'X^MN 4 1 ~M 
N4 N®e>t>(Z)m^Mlgt*^^>i:^tlSo Nlf^y h(D0J^^#S [0:N-1] 
, SB [0 : N - 1] 0 6 /)^ejA:f;$tl, SB [0] -SB [N 

-1].J±. S [0] ~S [N-l] $:^tl^tl-r>A-^ (S3(7)-r>^-AI 



aifiE# 2001-3083255 



iff 2 0 0 0 — 3 8 9 5 2 6 



NV) T';5«L;t*g^i(^fg#T'^X^tlSo 
[0 0 2 8] 

:^;nv[o s h^>i;>x^?MP 5 1 mmiii^<h(Dmmv^Ac (m^mt 

. ^fiC 1~C 8(De»^ftf1^M#Cn t 'r7r->^C|g^StlTV^<5N5^^:^;l/MO 

s h^>i;>^:^^MN 5 i~MN 5 aizmm^^^McD-^^^MM) ^^n-t^, 

[0 0 2 9] 

^0T> A:tf INI lCTOStl-5M-^*^L o wl//<;i/7b^P,H i g h 1'KJV^<D 
Fl/>r >*^N^^:^^;i/MO S h^>i;?:^^MN 1 1 —MN 1 N<Z)y->^{C^ 

M^ti, y-x*^^*^> Ffcg^^^n, ^'-htc, ^m^^-^s [0] [N- 

1 ] *^-e4X^tlA:^J$tl<5N5^^:t^;i/MO S h^yP:^^MN 3 1 ~MN 3 N® 
[0 0 3 0] 

A*INl(Z)5X*>Ji;&^*;S#*^e>514xTA:dIN2 7b'5Lowl//<;b:ft>p>Hi g 
h \y^)Vy\(Dilt>±i>'^^mz. N^-v:^^;i/MO S h'^^i^^I^^^MN 2 1 —MN 2 
NA'J:;r>b, Fl^-f >*^N^^:^^;i/MO S N^>i;>'X^MN 2 1 —MN 2 N®y 
-><.{cg^M$4x, .y-x*"^^^^ Ktc^MSti, >!f- h{c0M##s B [0] - 
SB [N-1] ^^A:^J$tl'5N5^-v:^;i/MO S h^>^'X3fMN4 1~MN4 N 
<D^t>. mmm^X:ty il^nX\f^^ (N-n) m<DN^^:^f^JVMO S h'yyt^ 

^.^(Dj'^x^ifi'Lx. mMC(Dmmn^*mm^n^o 

[0 0 3 1] 

^AC<Dti^^mm^A:b^^4 yA-'St i n v 5 i ODm:^J*^H i g h u^;i/Jc 

;5K-r-5t-eicijc«$tissitf^c vii-rs^. a:^i n 1 a^h i g h u^)i^ 

®^SLT*^e>^ffiM (T) ®r^, «fSi^n I 0•:5V^T, A:^J I N 2 
High l//<;i//\(Z)S^ nM<^N5^-v :^;L'M0 S h^>i;>'>;^MN 1 1 ~M 
Nlni:, (N - n) MCDN^-V^;i/MO S h^>i;>'>^^MN 2 1 —MN 2 (N 



2 0 
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#20 0 0— '389 526 



- n) (D9fNm(DN^^:^JVMO S h ^ y Si <D FU-f >«^SSN I 

, A:b I N 2® L o w*^^H i g h ^'^;i/^(Z>5it>±;<)'? U ^ ffi;fjO U T®5it) 

(C V- n • I • T) /N I 
= CV/NI-n-T/N -(1) 

t.m-^ti. A;tr I N 1 ^ I N 2 (D^fflMTcDNr^-mSr^^i: L/TMM^r^$: rT 
[0 0 3 2] 

:*:|§^CJ3VNT, #ffl^n^y^{i. P L L ®«j!dE$(|^^^ig#| (VCO) 7l)^e>^ 
[0 0 3 3] 

^l§^iai^2 0 0 i:, n-5f uj^-f »y^i 1 07&>p,«^$tiTi3U, -r>^-3j< 

U-^ 1 1 1 ln7b>^ffi:dStl-5^'n^y^^CLK l~CLKn ifat^h. 

nliS) li, Ell ©DM^U ^y:/7D^y^l 0 2 (F/F1~F/F8) 

[0 0 3 4] 

®8tt, 07<Z)#^B^n^y^^^iaii&2 0 0 iibT^fig(D-Mi:bT, 4^g^ 
n ^y 4 n «y ^il'^[lIS&(Z)^f!g(D^^M^^t-|lI-efeSc EI 8 {C 

^'rj:e)ic, 3®4^@^^a>y ^M'ffipmSI&li, A;tf^n^y ^ 2 O 5 $:4:$3^ML4^@ 
^^n^y l'-Q4 l X4^m^2 0 1 n^mM^i^^ tlJt 4 *B 

^ n V^M^m^ (M P F D (multiphase frequency doubler ; ^^j^MM^ 

) 2 0 2^~2 0 2„h, mm^^m^2 0 4 t^m^x^^^a mmm 

<D4m^Uy ^mmm^2 0 2n*^bli. 2 n tlfe 4 n ^y Q n 1~ 



2 1 
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# 2 0 ' 0 0 —' 3 8 9 5 2 6 



(01 o(DP 2 1 2 8) ^^(D^^ii!,:^-t^m^t.Lx^^\iK mm^&.r 

[0 0 3 5] 

m^(D. Am^nv i^mmm^2 0 2 Ti(Dm^o^-m^m-tmxth^. m 

8{.c^bfe4*g^n ^?i^ias&2 0 2j~2 0 2„i±, VAi*ti=foH-^^!Ki:$n 

So 

[0 0 3 6] 

09 (a) r(Z)4^g^^n^y^ii#?iaJi^2 0 2„ld:, 8;ia®^-f 

^ y ^^^nm^ 208'-215i:, 8 M®/\°;i/>?.1iiEllIS& 21 6 — 22 Si:, 
4M©#'M'fbiaiii&2 2 4-2 2 7*^e>«^$tlTV^S. -t^t)-^, 4^a(D^n»y 
(Q(n-l) l~Q(n-l)4). SAiJL, ^o<D A;^J© ^ >r ^ > $:^S[I L ^# 
#$:m:tJt-S 8 M<Z) ^ -r ^ > ^'HrJ^-itJUIJi^ 2 0 8-2 1 5 ^m^. WiSC#ec^)^ 
-f ^ > ^^i^tHam 2 0 8 , 2 1 0, 2 1 2, 2 1 4 li, ^o®A:<Ji: LTn^B 
(D^Uv^(r>^%m—^nv^ (Q(n-l) 1 ^Q(n-l) 1 , Q (n-1) 2 il.Q (n-1) 2 
> Q (n-1) 3 Q (n-1) 3 , Q (n-1) 4 il Q (n-1) 4 ) §: -e4x-?tlAi7 'f®iS:# 
S(Z)^>r ^ >^^'^4^#J 1111^2 0 9, 2 1 1, 2 1 3, 2 1 5li, n=f0<O^D^y^ 
©■i»*,g5y-^e>i^n^y (Q (n-l) l Q (n-l) 2 , Q (n-l) 2 i: Q (n-l) 3 , Q 
(n-l) 3 i: Q (n-1) 4 , Q (n-1) 4 i: Q (n-1) 1 ) ^K±hhX\>^%>o 
[0 0 3 7] 

j#s {fctdL. i^j^8) (DJ'^)\y7.mmiEmmt. jmu<D^-( ^y^^'m. 

^mm^(DmtS^f$l<DKi:lL\^. ((J + 2) mod n) #@ (^T^ib, 

(J + 2) mod ntt, ( J + 2 ) n T'illo fei^ ) ® ^ ^ > ^^H^fll 
lIIS&(Z)ffiij$:||2C^AiJi: K#g (t=.t£L. 1^K^4) (D^mitmmt. 
K^^(DJ'ijV7.mmiEm^0)lii:b t (K + n) ^B<DJ^;v^mmiEm^(Dm:ht 



2 2 
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# 2 0 0 0 — 389526 



A:bT 2 3 S:>f I N VT';K«L/feM-^i:, HI ®A:tfT 2 1 SrAl^Jilt- 

SNANDHIg&jb^^^&So 09 (c) #M^biaB&<D«l!KS:a^t-EITfe U . 2 
A:^ N A N D e> ^ e o 

[0 0 3 8] 

Ell Ott, 0 9ic^L:fe4^B^n^y^it^liI{^2 0 2(D^ ^ ^ y ^mi^^^-t 

n T 2 2 (ntL^JsLlS^ ^ li, ^ □ ^ Q ( n - 1) 1 <DiLt>±ti^ H^U^y^ 
Q (n-1) 2<DiL-^±i!f^iJ(D^^ ^y^CD-a^ ^y^'m^mmm2 0 Qr'(D^ 

^y'!f^mtp3mmm^<DmtiX'W:^^n. ^a^^^T2 s^stt.jij&^'-jtt, 

^Uy^Q (n-1) l(DiL-^±t)^iJ Uy ^ Q (n-1) 2 (DiL-^±ti^ V <D 

9>( ^y^<D^^ ^y irm^mmm 2 i ov(d^^ ^y ^iB-m n mmMm^<Dm 

-1) 3 (DiL^±i!fii) H^Uv^Q (n-1) 4 (DiL%±t)'^*) (D St 4 ^ y ^(D ^ 

^y ^^m^mmm 2 i s-eoy^^ s.y ^-^m n m^mm^(Dmnx-m^ $ ti, 

^ n T 2 7 ®St.t.J:jb^ Vit^Uy^Q ( n - 1 ) 4 (Z)5it._fc:*^ y (Z) ^ ^ > 
2 8 <DiL%±i!ji iJit^Uy^Q ( n - 1 ) 4 (D\L^±i!)^ H^Uy^Q (n-1 

) 1 (DSi-^^*^ u c7) ^ ^ > ^ ^ > ^'*^^^.Mias& 2 1 5 ^ ^ > 

[0 0 3 9] 

^-f 5 >^M^S!II@IS&2 0 8 i: 2 1 0*^?>ffi:^j$tlS^n^y ^ T 2 1 2 3 
l±/N°;i/::^ifisffiiE[iIg&2 1 6 {cA;^;$ti, ^^^i/J^iPiliiEiai^ 2 i 6 i^u-j^ 
T 2 1 T'a^^$tl^5it.T*^y :n^y ^n^y 2 3 T-^^$4x^5i*.±7b^ U 
x-;2;$:;t-r-5>'N°;i':^P 2 1 $:m:d-r€>o I1I^®#)1ST% A;!/;:^ P 2 2 — P 2 8 
i7n»/^P21~P28 SSfo-rtlfeT^n-T^^r 2 5 

%® SffiCDAVl/XlfilTSi^o D ^y ^ P 2 1 iifetajb': 1 8 om-ftitc^u y 

^P2bit. ^mitm^2 2Ai:^mitixm.-^t\>. 't^.-t-^ 2^%(D^nv^ 
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# 2 O 'b 0 —' 3 8 9 5 2 6 



^Uy^Qn 1'-Qn4 li, -Sffi*^ 9 OMTom^T^'^-T^-f 5 0%CD4*@® 
/ij]yxmil^*). ^Uy ^ Qn l^Qn 4 (D^mit. ^Uy^Q (n-1) 1 — 
Q (n-1) 4-fy^(b^Uy^Qn l^Qn4^^m'tS>J^mX'. MMiSC;^)^ 2 ^fC 

[0 0 4 0] 

■r^t)t>, 4:m<Di^Uy ^ Q (n-1) I'-Q (n-1) 4i!)^^ S^^Uy ^ 
P 2 l-^-P 2 8 ^^mi^> mm(7)4:m^Uy ^Qn l~Qn4 $:^^bTVNS, 

^^n^y^^P 2 1~P 2 8 S:m:^;'rSfllfigilbT=foJ:V^o 
[0 04 1] 

Bllltt, 09 jC^bfc^-f ^ >^*||^#Jiai^2 0 8, 2 0 9(Z)|&#MS$:m 

^6ijic^-rsT'&»;, im— ®M#^Aiji:-rs^-f ^ >^'*ii:$^siiiiij^2 0 8, 2 

10, 2 12, 2 14 (homo) -eii, @*CD51M^IS-em:tf'fi-^ m:^J 

^mmT(D$>;s>2Ai3%:A:fjt.-t^^4 ^y'^mi^mmmz 0 9^ 211, 21 

3, 2 1 5 (hetero) (i, ^ ^ > ^*^^^#JIlIi^(Z)@^®MM^ratC, -fe^M^ 
T$:2^^^b?t«praT/2 (^ffi^TS:^i)-U7^^ra) S:;&D^L?^3iM^l^l?^ 

[0 0 4 2] 

mx^$>^o ^y'ifm^mmmz 0 avit. -cxDAiji n 1, iN2tc, 1^ 
ts'^nx\^^. -r:&t)*>, 9^ ^y^^^nm^2 0 sx\%. m—xtiQ (n- 

1) l*^A;^^lNl, lN2(cA:d$ti, ^ ^ > ^'M^^#J[aM& 2 0 9 
Q (n-1) li:Q (n-1) 2 *>A:^7« I N 1 , I N 2 {CA:tr$ tlT V^:g>o « 
^VDD{cy-X;&^g^M$tl KU'-r^^^f^SP/ - FN l {C^gg^tlfe P^^:t^;i/ 
MO S h^>5;x^5fMP 0 1 i:. A;fj^5-^I N 1 , IN2S:AiJU m;^J*^P5^ 
^:^;bMO S h^>i;;^3?MP 0 1 (D^^- htCg^MStlfeO R[ai?&0 R 1 



2 4 
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^2 O'O 0 — 3 8 9 5 2 6 



yt^'X^MN 0 1. MN0 2S:#^, f^lHS >^ - KN 1 li, ^yA-^ INW 0 I 

>i;^^MN 1 1 ^^*C A P 1 1 &fi^ag^ML/^IlIS&, N^-v:^;bMO S 
>i;x^iMN 1 2 il^aCAP 1 2 $:tt^rjggg|L7£:iaS&. N5^^:^^;HV[0 S 
h^yPT.^MN 1 5i:§4CAP l 5 $:*:^Jg?ilLfeia^;b^, »JJCg^M^tl 
. #N5^-v:^;i/MO S h^>i;>'X^MN 1 1, MN 1 2, MN 1 5 0)^- h 

h^yi:^:^^MN i i . mn i 2. mn 1 3, mn 1 4, mn 1 5 (d^- hipsi: 

^»CAP11, CAP12, CAP13. CAP14, CAPlStt. ^(D"*)- 
^Xitiif^. m^-itl 6 : 8 : 4 : 2 : 1 i:$tlTJ3U> mm^^m^2 0 4 (0 

[0 0 4 3] 

^-r 5 >^*M:$^#J[1IS&2 0 8 {CoVNTli, zloCDAiJ I N 1 , I N 2 tC^^MA 
:h^H^^U^y^Q (n-l) l(DiL^±i)^''J:i^yi^iZj:i)^ J - Y^N 1 (Dm^ 

*^-o(Z)N5^-y:^;i/MO s h^yt^y^^MN o i, mn 0 2 $:^bT5l^^*^n 
. y- FN i(Z)«^7b^-r>A-^ I Nvo i^u^vN-iatc^Lfeiir^-t?, ^y 

I N V 0 1 n >y ^ T 2 1 tf^iLt>±ti^^o A y A— ^ I N V 

I il-rsi:, '^Uv^Q (n-l) 1 (DSSt.J:*'^ t; CV(^«?^ 

4$:, nMm.2\(j^'^nMxim.^^z.}L\zf^^). ^racv/2I;^)^ 

> ^'O^y^Q (n-l) 1 (Dil1c>±fi^ U X V Vti'^. i^Uvi^T 2 1 ®i£t)J:*'^ 
[0 04 4] 

^n^y^Q(n-l) 1 o w P ^ :^ ;HVI O S h ^ > 

^MP 0 1 7 - FN 1 i g h lC3=B«$n> >r>A-^INV 
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4f 2 O'O 0 — "3 8 9 5 2 6 

[0 0 4 5] 

^5?-r ^ >^^^tIISI8&2 0 9 ^C0V^T^i, iru^y^Q (n-1) l(DiLt>±ff^ 

ux^y s^ANpj^r^t CK n (=^n^uy ^mm) ^(Dmm. j-\^Ni(Dmm 

^r^tCKn^, ^n^y^'Q (n-1) 2 (DiL^±f)'^i) Ji^y Vfj^ 
P), y- KN 1<5!)«^*W>/N'-^ I NVO K^b^VN-fitlCMLfeilZl^-e, i7 
n^i/^T 2 2(Dx^y i;A'?St*>J:j&^So y - KN 1 C V L, NMO S h 

^>2;>':^^CD^cl(««!^5: I il-r-g) ^, ^'D^y^'Q (n-1) l(Dil^±-fy^ V *^ 
, CV<Z)«?t*$: t CKn(Z)a§r^, ^Sj^IT'M«L, m^JCDMrS^. &mm2 

t CKn+ (CV- t CKn • I) /2I 
= CV/2H- t CKn/2 -(2) 

f;nv^Q (n-1) l(DiL%±M^):!^vV1i^^. ^nv 22(OtL^ 
± »; X (D ^ >r ^ > M ^ b T V A S „ 
[0 0 4 6] 

f ^t>t>. ^n^y^'T2 2i:^D^y^T2 1 (Z)it-^±7b^ *; (Z) ^ ^ > ^'^{i, 
t CKn/2 i:;&§o 
[0 0 4 7] 

^Uv^Qi (n-1) lilQ (n-1) 2 *^i:=felC L o w J - 

KN 1 P^^:^;bMO S V^yVTs^M.-? 0 1 $::m.T«i!i;^^ ^ H i g h 1/ 
'^;i/{C5^«^tlfc#-a', ^J^n^y 2 2;()^3i^T;6'J-5o □ ^y ^ T 2 2 — T 2 8 
^CoV^T=fera^i:$4^, ^n-/^T21~T2 8®3it)±*«»J<Z)^'f ^ 
^tl-?4x t C K n/ 2 
[0 0 4 8] 

f'^}\^7sW^lEm%2 1 6~2 2 3 li, '6i[=ffi;()^4 5 S-fo-Ttlfe^rL 2 5 
%® 8^B<Z)7^°;l/Xl¥P 2 1~P 2 8 (09, gI10#M) = 

[0 0 4 9] 

^mim^2 2 4-2 2 7 li, -feiffiTb^g O^To-rtl^cT^n-T^^' 5 0%CD4 
*B©yNVb;^l¥Qn 1'-Qn4 $:^^-r-S (BI9, 0 1 0 #fi^) „ 
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O'O 0 — 3 8 9 5 2 6 
[0 0 5 0] 

T, jilt, ^m^n^o m^it. P^^:^)\yMO s h^yv^s^up o kd^- 

hiz. mi. m 2 CD A:^'fs-^ I N 1 , IN 2^A±it-t^^^mmmm^ (na 

ND) (Z)miJ##$:A:trL, mi(DA;d^#INl, H 2 (Z)AiJ«# I N 2 $:-r 
INI, I N 2 ;^)^H i g h P 5^ ^ :^ ;i/M O S h > i^'X ^ M P 0 

imm) Lx^^m^ -\^n lij^^n^n. -r>A-^5f invo K^mi; 

liL o wU'/<;i/i:Sti, m, l|20A:dM#iNi, I N 2 (^)-:S'XttM:i!r;b'J 
L o wU/<;i/CiDi:^, P^-y:^^;HV[0 S h^>i;?X^MPO l t P5^-V:^^ 

;i/MO S h^>i;>^^MN 0 1 iLMN 0 2 (D^ ;5"X»M:&*^:^ > L, P^BM - K 
N 1 F^gpy-FN l®mmAW>A-^ INVO 1 (©b#l^^'fiiaT 

icTTb^o;^^'^, >f i/z'^-i? INVO 1 <Z)a\:d«5i*>±*'5y High 

So 

[0 0 5 1 ] 

^M<Z)^JS ICM^S "Tig L T V> S toT S o 
[0 0 5 2] 

[a®®ffi^^mH>9] 
mi] 

■ [02] 
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#2 O'O 0 — 3 8 9 5 2 6 

[04] 

[0 6] 

[07] 

[0 8] 
[09] 

[010] 
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